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DETAILED ACTION 

Information Disclosure Statement 

1. Information Disclosure Statement submitted on 7/23/03, 2/14/05 and 9/14/06 
have been considered by the examiner. 

Drawings 

2. Drawings filed on 7/23/03 have been approved by the examiner. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-8, 10-12 and 14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over applicant's admitted prior art (Figures 1, 2A-2D; Pages 3-4 of the 
Specification) in view of Loce et al. (US 6,807,304 B2). 

For claim 1, the applicant's admitted prior art discloses a method of image 
enhancement employing template matching (Figures 1, 2A-2D; paragraphs 6-9), the 
method comprising the steps of: 

storing at least a portion of an image (paragraphs 6-7; 5x5 window is a portion of 
an image); 
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selecting from the image a window (5x5) comprising a plurality of adjacent line 
segments having pixels (Figure 2A), the window including a target pixel (3C is a target 
pixel); 

comparing the pixels of the window with a template for match (paragraphs 8-9); 

and 

responsive to a match being found, substituting an enhancement pixel for the 
target pixel (Figure 2D). 

For claim 2, the applicant's admitted prior art discloses the method, further 
including the step of performing the method on a plurality of target pixels (page 4, lines 
12-15). 

For claim 3, the applicant's admitted prior art discloses the method, wherein the 
comparing step further includes the step of comparing a pixel subset of the window as 
defined by a mask of a template with a prediction pattern as defined by the template 
(paragraphs 8-9). 

For claim 4, the applicant's admitted prior art discloses a method of image 
enhancement employing template matching (Figures 1, 2A-2D; paragraphs 6-9), the 
method comprising the steps of: 

storing consecutive lines of an image (paragraphs 6-7; 5x5 window has 5 rows or 

lines); 

selecting from the image a window comprising a plurality of line segments of bits 
representing pixels (Figure 2A), the window including a target pixel; 
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comparing a pixel-bit subset of the window (Figure 2B) as defined by a mask of 
a template with a prediction-bit subset (Figure 2C) as defined by a pattern of the 
template for a match; 

responsive to a match being found, substituting an enhancement pixel for the 
target pixel (Figure 2D). 

For claim 5, the applicant's admitted prior art discloses the method, wherein the 
pixel subset includes the target pixel (3C is a target pixel). 

For claim 6, the applicant's admitted prior art discloses the method, wherein the 
pixel subset further includes pixels from the same line as the target pixel as well as 
pixels from at least one line above and at least one line below the target pixel (Figures 
2A-2D). 

For claim 7, the applicant's admitted prior art discloses the method, wherein the 
prediction-bit subset includes a designation of the pixel-bit subset for comparison 
(paragraphs 8-9). 

For claim 8, the applicant's admitted prior art discloses the method, wherein the 
template includes an enhancement pixel to be substituted for the target pixel when a 
partial match is found (paragraphs 8-9). 

For claim 10, the applicant's admitted prior art discloses the method, wherein 
the match is found if at least 90 percent of the bits of the pixel-bit subset compare with 
the prediction-bit subset (paragraph 9; matching is more than 90 %). 

For claim 11, the applicant's admitted prior art discloses the method, the 
applicant's admitted prior art discloses the method, wherein the match is found if at 
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least 80 percent of the bits of the pixel-bit subset compare with the prediction-bit subset 
(paragraph 9; matching is more than 80%). 

For claim 12, the applicant's admitted prior art disc the method, wherein the 
comparing step includes a further step of comparing a prediction-bit subset of a first 
template to a first pixel-bit subset of the window, and comparing a second prediction-bit 
subset of a second template to a second pixel-bit subset (paragraphs 8-9). 

For claim 14, the applicant's admitted prior art discloses the method, wherein 
the substitution step further includes a step of selectively modifying the target pixel 
based on a comparison of the target pixel and the target pixel determined by the 
matched prediction-bit subset (Figures 2A-2D). 

The applicant's admitted prior art discloses all the limitations except the template 
matching is applied partially. However, in an analogous art, Loce et al. disclose an 
optical character recognition using a loose-gray scale template matching process 
(column 5, lines 47-53; here loose-gray-scale template matching is not an exact 
matching and therefore corresponds to a partial matching; see also column 12, lines 15- 
24, column 10, lines 17-54). It would have been obvious to one of ordinary skill in the art 
to modify the admitted prior art by including the loose-gray-scale template matching (i.e. 
partial matching) as taught by Loce et al. because such a modification will enhance the 
appearance of the features, for example increasing the contrast or size of a small 
feature as shown by Loce et al. at column 6, lines 13-16. 
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Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 16-24 are rejected under 35 U.S.C. 102(e) as being anticipated by Loce 
et al. (US 6,807,304 B2). 

For claim 16, Loce et al. disclose an image enhancement circuit (Figures 5A- 
5B), the circuit comprising: 

a memory operable to store consecutive lines of an image (210 in Figure 6; 
column 7, lines 50-64); 

a selector module operative to select from the image a window (step 330 in 
Figure 7; column 10, lines 17-28) comprising a plurality of line segments of bits 
representing pixels, the window including a target pixel (step 320 in Figure 7 is a target 
pixel); 

a plurality of templates (at least step 300 in Figure 7 provides a plurality of 
templates), each template including a mask and a pattern; 

a logic module operative to compare the pixels of the window with a template of 
the plurality of templates for a partial match (step 440 in Figure 8; column 5, lines 47-53; 
here loose-gray-scale template matching is not an exact matching and therefore 
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corresponds to a partial matching; see also column 12, lines 15-24, column 10, lines 17- 
54); and 

a pixel substitution module operative to substitute an enhancement pixel for the 
target pixel in responsive to a partial match being found (at least step 480 in Figure 8). 

For claim 17, Loce et al. disclose the circuit, where the logic module is at least 
partially implemented in hardware (Figure 5A, 170; Figure 3B). 

For claim 18, Loce et al. disclose the circuit, where the logic module is further 
operative to compare a pixel-bit subset of the window as defined by a mask of a 
template with a prediction-bit subset as defined by a pattern of the template (Figures 
3A-3B). 

For claim 19, Loce et al. disclose the circuit, wherein the pixel-bit subset 
includes all the pixel bits of the window (Figure 3A). 

For claim 20, Loce et al disclose the circuit, wherein the match is found if at least 
90% of the bits of the pixel-bit subset compare with the prediction-bit subset (step 440 in 
Figure 8 loose-gray-scaly matching is not exact or 100% matching). 

For claim 21, Loce et al. disclose the circuit, wherein the each template (300) 
includes an enhancement pixel (step 320) to be substituted for the target pixel when a 
match is found (step 340). 

For claim 22, Loce et al. disclose the circuit, further including a rendering device 
(180 in Figure 5A is a rendering device) operative to reproduce the image with the 
enhancement pixel. 
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For claim 23, Loce et al. disclose the circuit, wherein the rendering device (180) 
is a selected one of a monitor, a projection unit, a laser printer, an ink-jet printer, a dot- 
matrix printer, a thermal printer, and a plotter. 

For claim 24, Loce et al. discloses a computer system (Figures 5A-5B), 
comprising: 

a processor (165; column 7, lines 65-67); 

a memory accessible by the processor (column 7, lines 50-64); 

a rendering device (180 in Figure 5A); 

a circuit operable to store at least a portion of an image as pixels (210 in Figure 
6; step 55 in Figure 2A); 

select from the image a window (step 330 in Figure 7; Figure 3A) comprising a 
plurality of adjacent line segments having pixels, the window including a target pixel 
(step 320); 

compare the pixels of the window with a template for a partial match (340 in 
Figure 7; step 440 in Figure 8); 

responsive to a partial match being found (step 440, 470 in Figure 8), substitute 
an enhancement pixel for the target pixel; and 

reproduce the image on the rendering device with the enhancement pixel (186). 

Allowable Subject Matter 
5. Claims 9, 13 and 15 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 
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Prior art on record fails to teach or fairly suggest, assigning weights to each 
matched bit, and each matched bit is multiplied by the corresponding weight prior to 
determining a partial match as required by claim 9. 

Prior art on record fails to teach or fairly suggest, if a partial match is found with a 
plurality of prediction-bit subsets, applying a priority scheme to determine which of the 
partially matched prediction-bit subsets is used to substitute the enhanced pixel in 
response to the partial match as required by claim 13. 

Prior art on record fails to teach or fairly suggest, selecting at least one template 
from a plurality of templates, at least two of the templates of the plurality of templates 
being responsive to different errors in the target pixel, and each template including an 
enhancement pixel as required by claim 15. 

Other prior art cited 
6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Bunce (US 5,237,646) discloses a pixel image enhancement employing a 
reduced template memory store. 

Kobayashi et al. (US 5,014,330) disclose a pattern position recognizing 
apparatus. 

Thompson, Jr. et al. (US 6,129,457) disclose a resolution enhancement for a 
digital printing apparatus. 
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7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kanji Patel whose telephone number is (571 ) 272-7454. 
The examiner can normally be reached on Monday to Friday from 7:30 a.m. to 5:00 
p.m. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bella, Matthew can be reached on (571 ) 272-7778. The fax phone number 
for the organization where this application or proceeding is assigned is (571 )-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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